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A B S T R A C T

Background

Early onset bacterial infection is an important cause of morbidity and mortality in newborn infants. Various factors that increase the

risk of neonatal infection have been identified. It is unclear whether asymptomatic newborn infants born to mothers with one or more

of these risk factors should receive antibiotics prophylactically rather than selectively if only clinical or microbiological evidence of

sepsis emerges.

Objectives

To assess the effect of prophylactic versus selective antibiotic treatment for asymptomatic term neonates born to mothers with risk

factors for neonatal infection.

Search strategy

We used the standard methods of the Cochrane Neonatal Review Group. We searched MEDLINE (1966 - May 2004), EMBASE

(1980 - May 2004), LILACS (1982 - 2003), SciELO (1997 - 2003), the Cochrane Central Register of Controlled Trials (CENTRAL,

The Cochrane Library, Issue 2, 2004), and Centers for Disease Control and Prevention protocols and guidelines on the subject.

Selection criteria

Randomized controlled trials, or trials using quasi-random methods of allocation, comparing the use of prophylactic versus selective

antibiotics in asymptomatic neonates born to mothers with one or more risk factors for infection.

Data collection and analysis

We extracted the data using the standard methods of the Cochrane Neonatal Review Group, with separate evaluation of trial quality

and data extraction by three reviewers and synthesis of data using relative risk and risk difference. The pre-specified primary outcomes

were neonatal mortality, systemic neonatal infection, and need for admission to a neonatal intensive care unit.

Main results

We identified two small trials undertaken in the 1970s. Both trials had methodological weaknesses. There was no evidence of an effect

on any of the primary outcomes, but because the trials were underpowered, clinically important effect sizes may have been missed.

Authors’ conclusions

There are insufficient data from randomized controlled trials to guide clinical practice. A large randomized controlled trial is needed

in asymptomatic term infants born to mothers with risk factors for infection in their babies, which compares the effect of prophylactic

versus selective antibiotics on morbidity, mortality and costs.

1Prophylactic versus selective antibiotics for term newborn infants of mothers with risk factors for neonatal infection (Review)

Copyright © 2007 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



P L A I N L A N G U A G E S U M M A R Y

Several factors increase the risk of serious infection in term newborn infants, for example, the presence in the birth canal of a bacterium

that causes infection in the newborn (group B streptococcus), rupture of membranes more than a day before delivery, or high temperature

in the mother during labour. Some paediatricians routinely prescribe an antibiotic for the newborn infant if any of these factors is

present, even if the infant appears to be completely well. Others believe that it is safe and appropriate to observe these infants and only

treat those who develop signs of illness, or have other evidence of infection during the first day after birth. We found two small trials

that addressed this question. Neither provided enough evidence to guide practice. A further larger randomized trial is needed.

B A C K G R O U N D

Bacterial infections continue to be an important cause of morbid-

ity and mortality in newborn infants. Although the incidence of

perinatally acquired bacterial infection is low (Gerdes 1998; Gar-

cia-Prats 2000), the consequences of infection may be very severe.

Mortality may be as high as 50% among untreated infants (Bellig

2002).

The two main sources of neonatal bacterial infection are the

mother and the environment. Infections that appear in the first

two days of life are usually the result of exposure to microorgan-

isms of maternal origin (WHO 2002). Risk factors for perina-

tally acquired bacterial infection in the neonate include maternal

fever during labour, preterm or prolonged rupture of membranes,

preterm onset of labour, chorioamnionitis, maternal urinary tract

infection, and maternal genital tract colonization with Group B

streptococcus at 35-37 weeks of pregnancy (Schuchat 1994).

Babies born to mothers with such risk factors may be symptomatic

at birth or, more commonly, show no signs of disease. Among the

latter, there are some who will develop clinical changes that may

suggest infection over the first hours or days of life. Those alter-

ations include temperature instability, respiratory distress, vom-

iting, abdominal distension, poor feeding, lethargy or irritability,

hypotension, tachycardia, pallor, petechiae, cyanosis and jaundice.

Laboratory evidence of neonatal bacterial infection is provided

by a positive culture from blood or other normally sterile sites

such as urine or cerebrospinal fluid. Although a positive blood

culture constitutes the criterion for a diagnosis of sepsis, this test

does not usually provide a rapid diagnosis, and it is not always

available in some parts of the world. Ancillary evidence is provided

by abnormalities in the white blood cell count and differential (e.g.

low or high neutrophil count, left shift or elevated band/neutrophil

ratio). Other laboratory tests of some diagnostic value include the

platelet count and C-reactive protein. Apart from blood culture,

the sensitivity, specificity and predictive values of laboratory tests

for the diagnosis of neonatal infection are variable and often low

(Anwer 2000).

The dilemma posed by the apparently asymptomatic newborn of

a mother with risk factors for neonatal infection is that the signs

of neonatal infection can be very subtle and difficult to differenti-

ate from other conditions, especially during the early stages, and

clinical deterioration can occur very rapidly. Delay in initiating

antibiotic treatment when it is needed may significantly increase

neonatal morbidity and mortality. On the other hand, prophy-

lactic use of antibiotics in all asymptomatic newborn babies born

to mothers with risk factors for infection will result in antibiotic

treatment of many such infants who are not infected, and may

lead to more frequent complications of antibiotic therapy. Among

the latter are infections resistant to the antibiotics used, including

non-bacterial infections, particularly fungal infections.

Guidelines for prevention of vertical transmission of group B strep-

tococci, and thus the prevention of early-onset group B strepto-

coccal infection in neonates, have been issued by the American

Academy of Pediatrics (AAP 1997) and other bodies. These guide-

lines focus largely on the role of intrapartum antibiotic treatment

of women colonized with group B streptococci. The AAP guideline

recommends also that, because group B streptococcal infection can

progress very rapidly, immediate antibiotic treatment of all at-risk

newborn infants should be undertaken, and continued for at least

48-72 hours or until sepsis can be ruled out (AAP 1997). However,

Lopez 2001 recommends no treatment for asymptomatic infants

as long as close clinical surveillance is maintained.

There does not appear to be a generally accepted strategy for the

use of antibiotics in asymptomatic neonates born to mothers with

other risk factors for infection. The use of antibiotics in these

circumstances is highly variable and often dependent on hospital

preferences and personal experience. Thus, there is a need for a

systematic review of randomized controlled trials of prophylactic

versus selective use of antibiotics in asymptomatic newborns at

risk for perinatally-acquired bacterial infection. We intended to

restrict this review to trials carried out in term newborn infants be-

cause of important clinical differences in the preterm population.

In order to take into account the important role of intrapartum

use of maternal antibiotics in preventing vertical transmission of

group B streptococcal and possibly other infections from mother

to newborn, we planned subgroup analyses according to whether

intrapartum antibiotics were or were not given to the mother.
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O B J E C T I V E S

Primary objective: to determine whether prophylactic versus selec-

tive use of antibiotics improves outcomes for asymptomatic term

newborn infants born to mothers with risk factors for neonatal

infection.

We aimed to undertake separate comparisons of:

1) studies enrolling babies born to mothers with group B strepto-

coccal colonization during pregnancy

2) studies enrolling babies born to mothers with other risk factors

for neonatal infection

Secondary objective: If data permitted, to conduct subgroup anal-

yses of studies in which mothers did, or did not routinely receive

intrapartum antibiotic treatment.

C R I T E R I A F O R C O N S I D E R I N G

S T U D I E S F O R T H I S R E V I E W

Types of studies

Randomized controlled trials, or studies using quasi-random

methods of allocation were eligible for inclusion. The unit of ran-

domization was either the individual patient or cluster.

Types of participants

Asymptomatic term newborn infants, in the first day of life, born

to mothers having one or more risk factors for neonatal infection,

and who did or did not receive intrapartum antibiotic treatment.

Maternal risk factors for infection considered were:

Fever >/= 38 degrees centigrade during labour

Pre-labour rupture of membranes >18 hours

Intrapartum rupture of membranes >18 hours

Chorioamnionitis or amnionitis

Urinary tract infection detected at labour

Confirmed colonization with group B streptococcus between 35-

37 weeks pregnancy

Types of intervention

Immediate, prophylactic use of antibiotics, versus later, selective

use of antibiotics based on clinical or laboratory evidence suggest-

ing infection.

Prophylactic use of antibiotics was considered to be the intro-

duction of antibiotic use immediately after birth. Selective use

of antibiotics was considered to be the introduction of antibiotic

treatment after clinical or laboratory evidence suggesting neona-

tal infection. Clinical evidence suggesting infection was consid-

ered any of: respiratory signs (tachypnoea, apnea, irregular res-

pirations, hypoxia); temperature instability (<36 degrees centi-

grade or >38 degrees centigrade); gastrointestinal signs (vomiting,

diarrhea, abdominal distension, poor feeding, ileus); neurologic

signs (lethargy, irritability, tremor or seizures, hypotonia or hy-

poreflexia, high-pitched cry, swelling of fontanel); cardiovascular

signs (hypotension, tachycardia, metabolic acidosis); skin changes

(pallor or skin mottling, petechiae or purpura, cold or clammy

skin, cyanosis, jaundice). Laboratory evidence proving infection

was considered to be positive blood culture, or positive culture of

urine, cerebro-spinal fluid or other normally sterile site. Labora-

tory evidence suggesting infection was considered any of the fol-

lowing: abnormal white blood cell count (low or high), left shift,

elevated band/neutrophil ratio; thrombocytopenia (< 100,000 per

cubic mm); elevation of C-reactive protein.

Types of outcome measures

Primary outcomes:

1) Neonatal mortality, all causes

2) Neonatal sepsis (confirmed with positive blood culture)

3) Any systemic neonatal infection: sepsis, pneumonia, meningi-

tis, other deep infection such as osteomyelitis (as defined by re-

searchers)

4) Admission to neonatal intensive care unit with signs of infection

Secondary outcomes:

1) Neonatal mortality due to infection

2) Use of antibiotics (proportion receiving any antibiotics)

3) Unsatisfactory clinical or bacteriologic response after 48-72

hours of treatment, necessitating change in antibiotic regimen

4) Total days of antibiotics

5) Side effects of antibiotics (fungal infection, diarrhea, other)

6) Readmission to hospital with signs of infection

7) Length of hospital stay

S E A R C H M E T H O D S F O R

I D E N T I F I C A T I O N O F S T U D I E S

See: methods used in reviews.

We used the standard methods of the Cochrane Neonatal Review

Group. Searches were limited to randomized controlled trials

(RCTs) and those where the indexer was unsure whether or not

the allocation method was truly random. Relevant trials were

identified by means of:

1) Electronic search of MEDLINE (1966 - May 2004) and

EMBASE (1980 - May 2004). These were limited by type of

publication to “clinical trial”.

2) LILACS electronic database from the Latin American and

Caribbean Information System for Health Sciences (1982-

2003).

3) SciELO (1997 - 2003).

4) Cochrane Central Register of Controlled Trials (CENTRAL,

The Cochrane Library, Issue 2, 2004).

5) Centers for Disease Control and Prevention (CDC) protocols

and guidelines on the subject.

MeSH terms used were:

“antibiotic”, “antibiotic prophylaxis”, “bacterial infections”,

“sepsis”, “streptococcus agalactiae”, “infant, newborn”, “infant
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mortality”, “pregnancy”, “labor”, “pregnancy, high-risk”,

“pregnancy outcome”, “pregnancy complications, infectious”,

“fever”, “chorioamnionitis”, “urinary tract infection”, “fetal

membranes, premature rupture”.

Non MeSH terms used were:

“neonatal infection”, “neonatal sepsis”, “antibiotic prophylaxis

in the neonate”, “perinatal infection”, “PROM”, “prolonged

rupture of membranes”, “maternal infection during labour”,

“maternal fever during labour”, “maternal colonization with

Streptococcus B”, “maternal colonization with Streptococcus

agalactiae”, “urinary tract infection during labour” “amnionitis”.

We did not apply a language restriction. We examined the

reference lists and “related articles” (in PubMed MEDLINE) in

studies identified as potentially relevant.

M E T H O D S O F T H E R E V I E W

1. Three reviewers screened the titles and abstracts of all of the

studies identified by the above search strategy, and retrieved the full

text of the report of each study identified as of potential relevance.

These independent assessments followed pre-specified guidelines

for inclusion. The decision to include or exclude a specific study

was reached by consensus of the reviewers.

2. Three reviewers used the criteria and standard methods of the

Cochrane Neonatal Review Group to assess the methodological

quality of the included trials in terms of allocation concealment,

blinding of parents or care takers and assessors to intervention,

and completeness of assessment in all randomized individuals.

3. We used a data collection form to aid extraction of relevant

information and data from each included study. Three reviewers

extracted the data separately, compared these data and resolved

differences by consensus.

4. We used the standard method of the Cochrane Neonatal

Review Group to analyze and synthesize the data. We examined

heterogeneity between trial results using the chi-squared test. We

used the fixed effect model for meta-analysis. For categorical

data, we expressed the treatment effects as relative risk with 95%

confidence intervals and risk difference with 95% confidence

intervals.

D E S C R I P T I O N O F S T U D I E S

We identified six trials as potentially eligible for inclusion in this

review (Wolf 1976; Gerard 1979; Siegel 1980; Ghaey 1985; Boyer

1986; Patel 1999). Four trials were excluded (Siegel 1980; Ghaey

1985; Boyer 1986; Patel 1999). Three of these excluded trials

(Siegel 1980; Ghaey 1985; Patel 1999) assessed the effect of ad-

ministering prophylactic intra-muscular penicillin to all newborn

infants, rather than just those with risk factors for infection. Boyer

1986 was not considered eligible as the intervention studied was

intrapartum antibiotic prophylaxis given to the mother during

labour and then to her newborn infant following birth.

Two trials were considered to have fulfilled the inclusion criteria

(Wolf 1976; Gerard 1979). Detailed information on these studies

can be found in the “Characteristics of Included Studies” table.

Wolf 1976: The investigators conducted the trial in a hospital in

Johannesburg, South Africa. The trial evaluated the effect of giv-

ing parenteral antibiotics immediately after birth to neonates born

to mothers with rupture of membranes for more than 24 hours

prior to birth. Forty nine infants were randomly assigned by card

selection into a treatment (n = 24) and a non-treatment group (n

= 25). Infants in the treatment group received penicillin G 50000

U/kg/day and kanamycin 10 mg/kg/day intramuscularly for seven

days. Infants in the control group received no prophylactic antibi-

otics, but received selective antibiotics if there was clinical evidence

of sepsis. The report provides data on clinical evidence of sepsis

and neonatal mortality.

Wolf 1976 included both term and preterm infants; 40 per cent

of the infants were born before the completion of 37 weeks’ gesta-

tion. The average gestational age was 37.4 weeks in the treatment

group and 37.7 weeks in the non-treatment group. Although these

population characteristics did not match our pre-specified crite-

rion of only including trials involving infants born at term, we

(consensus of reviewers) decided to include this trial since:

1. the majority (60%) of participating infants were born at term,

2. the vast majority (probably > 90%) of participating infants were

born at “near-term”, and

3. there are insufficient data in the published report to allow us to

extract the data relating only to the term infants.

Gerard 1979: This was a quasi-random trial undertaken in a hos-

pital in Charleroi, Belgium, to evaluate the effect of immediate

post-natal treatment with parenteral penicillin of neonates with a

maternal history of last trimester Group B streptococcus vaginal

carriage. Women were screened for vaginal carriage of Group B

streptococcus at between 32 and 34 weeks’ gestation. There is no

mention in the trial report that women who were found to carry

Group B streptococcus received antepartum or intrapartum an-

tibiotics. Sixty seven live born infants were included in this study.

The gestational age of participating infants was reported inade-

quately. It appears, however, that both term and preterm infants

were included. Nevertheless, the majority of infants, 56 of 67, are

likely to have been term. For reasons similar to those discussed

for Wolf 1976, we agreed unanimously to include this trial. We

also decided to include this study even though the trial screened

women for Group B streptococcal colonization at 32 to 34 week

of gestation instead of 35 to 37 as pre-specified in the Cochrane

protocol.

Infants born on an odd date (n = 29) received prophylactic peni-

cillin 50000 to 100000 U/kg/day intramuscularly divided in two
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equal doses. Treatment continued until results of microbiological

cultures of the external auditory canal, gastric aspirate, and fetal

side of the placenta obtained at birth were known. Blood cultures

were not obtained. Infants born on an even date (n = 38) were al-

located to no prophylactic treatment. The indication for selective

antibiotic administration in this trial was the growth of a pathogen

from any of the sites from which microbiological cultures were ob-

tained at birth (external auditory canal, gastric aspirate, and fetal

side of the placenta). Antibiotic treatment was then prescribed for

seven days. The report provides data on clinical evidence of sepsis

and neonatal mortality.

M E T H O D O L O G I C A L Q U A L I T Y

Wolf 1976: Allocation concealment was unclear, described only as

“randomized card selection”. It is unlikely that carers or assessors

were blind to the intervention as the trial did not include a placebo

arm. Follow up appears to have been complete.

Gerard 1979: Allocation concealment was inadequate as infants

were allocated according to their dates of birth. It is unlikely that

carers or assessors were blind to the intervention as the trial did not

include a placebo arm. Follow up appears to have been complete.

R E S U L T S

Primary outcomes:

1) Neonatal mortality:

(i) Studies enrolling babies born to mothers with group B strepto-

coccal colonization during pregnancy: Gerard 1979. None of the

infants who participated in the trial died in the neonatal period:

Relative risk not estimable, risk difference 0.00 (95% confidence

interval - 0.06, 0.06).

(ii) Studies enrolling babies born to mothers with other risk fac-

tors for neonatal infection: Wolf 1976. None of the infants who

participated in the trial died in the neonatal period: Relative risk

not estimable, risk difference 0.00 (95% confidence interval -0.08,

0.08).

2) Neonatal sepsis:

(i) Studies enrolling babies born to mothers with group B strepto-

coccal colonization during pregnancy: Gerard 1979 reported that

none of the participating infants had evidence of neonatal sepsis.

Relative risk not estimable, risk difference 0.00 (95% confidence

interval -0.06, 0.06).

(ii) Studies enrolling babies born to mothers with other risk factors

for neonatal infection: Wolf 1976 reported that four infants in the

selective treatment group compared to none in the prophylactic

treatment group developed signs consistent with neonatal sepsis

(all four had positive cultures of placental blood obtained imme-

diately after birth). Relative risk 0.12 (95% confidence interval

0.01, 2.04), risk difference -0.16 (95% confidence interval -0.32,

0.00).

3) Any systemic infection (sepsis, pneumonia, meningitis, other

deep infection such as osteomyelitis): No further episodes of sys-

temic infection in addition to the episodes of neonatal sepsis (de-

scribed above) were reported in either trial.

4) Admission to neonatal intensive care unit with signs of infec-

tion: Not reported in either study.

Secondary outcomes:

1) Neonatal mortality due to infection: None of the infants who

participated in either trial died in the neonatal period.

2) Use of antibiotics (proportion receiving any antibiotics):

(i) Studies enrolling babies born to mothers with group B strep-

tococcal colonization during pregnancy: Gerard 1979. All of the

infants who were randomly allocated to the prophylactic group

received antibiotics. 16 (of 38) infants in the selective group re-

ceived antibiotics: Relative risk: 2.38 (95% confidence interval

1.64, 3.45), risk difference: 0.58 (95% confidence interval -0.42,

0.74).

(ii) Studies enrolling babies born to mothers with other risk fac-

tors for neonatal infection: Wolf 1976. All of the infants who were

randomly allocated to the prophylactic group received antibiotics.

Four (of 25) infants in the selective group received antibiotics be-

cause of clinical evidence of sepsis: Relative risk: 6.25 (95% confi-

dence interval 2.55, 15.34), risk difference: 0.84 (95% confidence

interval 0.68, 1.00).

3) Unsatisfactory clinical or bacteriologic response after 48-72

hours of treatment, necessitating change in antibiotic regimen:

Not reported in either study.

4) Total days of antibiotics: Seven days in Wolf 1976. In Gerard

1979, antibiotics were given in the treatment group until results

of cultures were obtained, usually around 48 hours. If a positive

culture was observed, antibiotics were given for seven days, inde-

pendent of group allocation.

5) Side effects of antibiotics (fungal infection, diarrhea, other):

Not reported in either study.

6) Readmission to hospital with signs of infection: Not reported

in either study.

7) Length of hospital stay: Not reported in either study.

For all of the above outcomes, the available data did not permit

any subgroup analysis of studies in which mothers did, or did not

routinely receive intrapartum antibiotic treatment.

D I S C U S S I O N

We have found only very limited data from two small trials that

compared the use of prophylactic versus selective antibiotics for

5Prophylactic versus selective antibiotics for term newborn infants of mothers with risk factors for neonatal infection (Review)

Copyright © 2007 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



term newborn infants of mothers with risk factors for neonatal in-

fection. Both of these trials included some preterm infants as well

as term infants. We made a pragmatic decision to include the trials

in the review since the vast majority of participating infants was

born at or close to term. However, because the incidence of early-

onset neonatal infection is higher in preterm infants, and preterm

labour is an established risk factor for perinatal infection, the find-

ings of trials that include preterm infants may not be wholly ap-

plicable to term newborn infants.

The included trials did not provide evidence that prophylactic ver-

sus selective antibiotic use affects neonatal mortality or the inci-

dence of neonatal sepsis. However, because the trials were small,

recruiting in total only 116 infants, these findings should be in-

terpreted with caution. None of the infants who participated in

either study died, and only four infants (all in one trial) devel-

oped clinical evidence of sepsis. The trials were therefore under-

powered to detect an important effect of the intervention on these

uncommon outcomes. We did not undertake any meta-analyses

of the outcome data as we had specified at protocol stage that we

would assess the evidence of effect in separate comparisons of 1)

studies enrolling babies born to mothers with group B streptococ-

cal colonization during pregnancy, and 2) studies enrolling babies

born to mothers with other risk factors for neonatal infection.

The risk of neonatal sepsis, the causal pathogens, and possibly the

outcomes differ between these two populations. Therefore, as the

potential impact of intervention might also be expected to differ,

it was considered reasonable not to undertake meta-analyses.

In the absence of strong evidence from randomized controlled

trials, the decision whether to administer antibiotics prophylac-

tically or selectively (because of laboratory or clinical evidence of

sepsis) to term infants of mothers with risk factors for sepsis will

continue to be based upon data from observational studies that

have estimated the increase in incidence of early onset systemic

infection associated with various individual sepsis risk factors (in-

trapartum fever, prolonged rupture of the membranes, or mater-

nal carriage of Group B streptococcus), or combinations of these

risk factors. Policy will be influenced by the prevailing practice

regarding antepartum screening for Group B streptococcus and

the intrapartum use of antibiotics for women who are found to

carry Group B streptococcus. Intrapartum antibiotic treatment of

women colonized with group B streptococcus appears to reduce

neonatal infection (Smaill 2004). It such circumstances, that is

when infants have received appropriate intrapartum prophylaxis,

clinicians and policy-makers have felt that additional postpartum

antibiotic prophylaxis is unwarranted (AAP 1997).

Group B streptococcal infection is the commonest, but not the

only, cause of severe neonatal sepsis. There is some concern that

targeted screening and treatment for Group B streptococcal in-

fection may result in a change in the epidemiology of neonatal

infection and an increase in the incidence of early onset sepsis

caused by other pathogens such as Gram-negative bacilli. There is

evidence that this has occurred in the very low birth weight pop-

ulation in North America since the introduction of intrapartum

antibiotic prophylaxis (Stoll 2002). There is also concern that the

widespread use of intrapartum ampicillin has resulted in the emer-

gence of ampicillin-resistant E. coli neonatal infection (Joseph

1998). There is a continued need for microbiological surveillance

to identify changes in the epidemiology of early-onset infection,

particularly the emergence of antibiotic resistance, in newborn in-

fants. There is also a need to determine if the overall burden of

mortality and morbidity associated with neonatal sepsis can be

reduced by targeted intervention in the presence of sepsis risk fac-

tors such as maternal fever or prolonged rupture of the amniotic

membranes. At present, there is not sufficient evidence that intra-

partum antibiotic prophylaxis in women with prolonged rupture

of the membranes at term improves neonatal outcomes (Flenady

2004). It is therefore important to continue to attempt to deter-

mine whether postpartum antibiotic prophylaxis can improve im-

portant outcomes for these neonates and their families.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

There are insufficient data from randomized controlled trials to

guide practice.

Implications for research

The question of whether to use prophylactic versus selective an-

tibiotics for newborn term infants of mothers with sepsis risk fac-

tors would be best addressed with a large pragmatic randomized

controlled trial. Trialists may consider it appropriate to evaluate

separately the effect of an intervention in populations of neonates

exposed to individual specific risk factors, or combinations of these

risk factors. For example, the effect of intervention in infants de-

fined as “at risk” of neonatal sepsis because of maternal Group B

streptococcus carriage only might differ from that of infants with

perinatal risk factors such as maternal prolonged rupture of mem-

branes and fever in labour.

Specifically with regard to the prevention of Group B streptococcal

sepsis, the priority given to undertaking a randomized controlled

trial of prophylactic versus selective antibiotics may be affected

by the established approach to antepartum Group B streptococ-

cus screening and intrapartum antibiotic prophylaxis. Such trials

might be considered to be more of a priority in countries where a

universal antepartum screening and intrapartum treatment policy

has not been introduced.

Future trials should ideally aim to determine clinically impor-

tant outcomes such as mortality and longer term neurodevelop-

ment, rather than just incidence of microbiologically-confirmed

early onset neonatal sepsis. This is especially important in settings
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where intrapartum antibiotics are given to mothers with risk fac-

tors for sepsis as intrapartum antibiotics may reduce the sensitivity

of neonatal blood culture without improving clinical outcomes.

It is also important that future studies consider the impact of an-

tibiotic prophylaxis on antibiotic sensitivity patterns of potential

pathogens, particularly if broad-spectrum prophylactic antibiotics

are used.
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T A B L E S

Characteristics of included studies

Study Gerard 1979

Methods Blinding of randomisation: no (quasi-randomised)

Blinding of intervention: can’t tell

Complete follow-up: yes

Blinding of outcome measurement: can’t tell

Participants 67 liveborn infants born to mothers who were Group B streptococcus carriers.

Interventions Intramuscular penicillin G 50,000 to 100,000 U/kg/day divided into two equal doses (N=29). One dose

given in the delivery room and the other given after culture samples were taken. Treatment continued until

results of culture were available. If one site was positive for GBS, antibiotics were given for seven days. Control

group had no prophylactic antibiotics (N= 38).

Outcomes Mortality. Neonatal sepsis.

Notes

Allocation concealment C – Inadequate

Study Wolf 1976

Methods Blinding of randomisation: unclear
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Blinding of intervention: can’t tell

Complete follow-up: yes

Blinding of outcome measurement: can’t tell

Participants 49 asymptomatic infants born to mothers with prolonged rupture of membranes for more than 24 hours.

Interventions Intramuscular penicillin 50,000 U/kg/day and kanamicin 10 mg/kg/day divided into two doses during a

period of seven days (N=24) versus no prophylactic antibiotics (N=25).

Outcomes Mortality. Neonatal sepsis.

Notes

Allocation concealment B – Unclear

Characteristics of excluded studies

Study Reason for exclusion

Boyer 1986 This trial evaluated the effect of intrapartum prophylaxis, that is ampicillin given to women with risk factors for Group

B streptococcal disease during labour, and then to her newborn infant following birth.

Ghaey 1985 This study evaluated the effect of administering prophylactic intra-muscular penicillin to all newborn infants, rather

than just those with risk factors for infection.

Patel 1999 This trial assessed the effect of administering prophylactic intramuscular penicillin to all newborn infants, rather than

just those with risk factors for infection.

Siegel 1980 This trial assessed the effect of administering prophylactic penicillin to all newborn infants, rather than just those with

risk factors for infection.

A N A L Y S E S

Comparison 01. Prophylactic versus selective antibiotics

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 Neonatal mortality Relative Risk (Fixed) 95% CI Totals not selected

02 Neonatal sepsis Relative Risk (Fixed) 95% CI Totals not selected

03 Use of antibiotics (proportion

receiving any antibiotics)

Relative Risk (Fixed) 95% CI Totals not selected

I N D E X T E R M S

Medical Subject Headings (MeSH)

Anti-Bacterial Agents [∗therapeutic use]; ∗Antibiotic Prophylaxis; Bacterial Infections [∗prevention & control; transmission]; Disease

Transmission, Vertical [∗prevention & control]; Infant, Newborn; Mothers; Randomized Controlled Trials; Risk Factors; Streptococcal

Infections [prevention & control; transmission]; Streptococcus agalactiae

MeSH check words

Humans

C O V E R S H E E T

Title Prophylactic versus selective antibiotics for term newborn infants of mothers with risk

factors for neonatal infection
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G R A P H S A N D O T H E R T A B L E S

Analysis 01.01. Comparison 01 Prophylactic versus selective antibiotics, Outcome 01 Neonatal mortality

Review: Prophylactic versus selective antibiotics for term newborn infants of mothers with risk factors for neonatal infection

Comparison: 01 Prophylactic versus selective antibiotics

Outcome: 01 Neonatal mortality

Study Prophylactic Selective Relative Risk (Fixed) Relative Risk (Fixed)

n/N n/N 95% CI 95% CI

01 Risk factor: maternal group B streptococcus colonisation

x Gerard 1979 0/29 0/38 Not estimable

02 Other risk factors (maternal fever in labour, prolonged rupture of membranes)

x Wolf 1976 0/24 0/25 Not estimable

0.001 0.01 0.1 1 10 100 1000

Favours prophylactic Favours selective

Analysis 01.02. Comparison 01 Prophylactic versus selective antibiotics, Outcome 02 Neonatal sepsis

Review: Prophylactic versus selective antibiotics for term newborn infants of mothers with risk factors for neonatal infection

Comparison: 01 Prophylactic versus selective antibiotics

Outcome: 02 Neonatal sepsis

Study Prophylactic Selective Relative Risk (Fixed) Relative Risk (Fixed)

n/N n/N 95% CI 95% CI

01 Risk factor: maternal group B streptococcus colonisation

x Gerard 1979 0/29 0/38 Not estimable

02 Other risk factors (maternal fever in labour, prolonged rupture of membranes)

Wolf 1976 0/24 4/25 0.12 [ 0.01, 2.04 ]

0.001 0.01 0.1 1 10 100 1000

Favours prophylactic Favours selective
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Analysis 01.03. Comparison 01 Prophylactic versus selective antibiotics, Outcome 03 Use of antibiotics

(proportion receiving any antibiotics)

Review: Prophylactic versus selective antibiotics for term newborn infants of mothers with risk factors for neonatal infection

Comparison: 01 Prophylactic versus selective antibiotics

Outcome: 03 Use of antibiotics (proportion receiving any antibiotics)

Study Prophylactic Selective Relative Risk (Fixed) Relative Risk (Fixed)

n/N n/N 95% CI 95% CI

01 Risk factor: maternal group B streptococcus colonisation

Gerard 1979 29/29 16/38 2.38 [ 1.64, 3.45 ]

02 Other risk factors (maternal fever in labour, prolonged rupture of membranes)

Wolf 1976 24/24 4/25 6.25 [ 2.55, 15.34 ]

0.1 0.2 0.5 1 2 5 10

Favours prophylactic Favours selective
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